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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain degradation of 
a dielectric which constitutes capacitor films even when 
annealing is executed in an atmosphere containing a 
reducing agent, by a method wherein a common 
electrode which is common to a plurality of dispersed 
electrodes is provided, and the capacitor films which are 
J- a formed between the plurality of dispersed electrodes and 



m] 



the common electrode are provided. 
SOLUTION: Dispersed electrodes 2 which are dispersed 
"B^nT CZ^silD — into a plurality of parts and a common electrode 4 which 

6 2 6 2 i 2 \ 2 is common to the dispersed electrodes 2 in a plurality and 

which faces the dispersed electrodes 2 via capacitor films 
(dielectric films) 3 are provided at a capacitor structure 1 . 
The common electrode 4 contains a laminated structure 
which is composed of at least three layers as a lower-part 
conductor layer 5, a barrier layer 6 and an upper-part 
conductor layer 7. The lower-part conductor layer 5 faces 
the respective dispersed electrodes 2 via the capacitor 
films 3. The upper- part conductor layer 7 faces the 
lower-part conductor layer 5 via the barrier layer 6. Then, when a reducing material or a material 
having a property of hardly permeating hydrogen is used for the barrier layer 6 out of the 
laminated structure composed of the three layers, it is possible to control degradation of the film 
quality of the capacitor films 3 even when a hydrogen annealing operation is executed. 
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g l co^m^R fc , ME* l ©»«f*±K:»* S ixfc 
*t^«t, «[E*ir^^^DI-hJc»ric*iifc»2 
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[0 0 3 0] ±BfK4 01M»cffS¥«(t«B^^ 
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1, Co, Ta, Nb, Ru, Ir*»b«*AJB»0*ft< 1 1>— 

[0 0 3 1 ] ±E*1, *2, M4(D^1i 

tC^5^#^fl^^^T, KfE^-V^^^B[©#*L 
V^J|Sffi, (Ba,Sr)Ti0 3 , BaTi0 3 , SrTi0 3 , Ta 2 0 5 , Pb(Z 
r,Ti)0 3 , Pb(Nb,Ti)0 3 , PbZr0 3 , PbTi0 3 , LiNb0 3 , SrBi 
2 Ta 2 0 9 , SrBi 2 (Ta,Nb) 2 0 9 , Bi 4 Ti 3 0 l3 O^4 < t fc— o 

[0 0 3 2] iEftoawtarti-sfcibic:, 

*&#gktffiE^u- MWt©|B»cii[?«c»jK$tifc* 
[0 0 3 3] ±E2W»*ilBJcJ:*btf, 

[0 0 3 4] Htz, **})±/V<DikUfrt><DJ4X\Z.<> 

^x^nmz, ±E***s«iRi-5o-c, ^u-hm® 

letter »< 4-6. J:oT, ^i/^hlffio/^ 
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[0 0 3 5] -t^fiaS^feO^lOffitttt, 
Hfl±£±tttt*fMB*»fi)»-*. roflL IWIE±a3Jt 

[0 0 3 6] ±fem 1 OMKff £ftf2, 
[0 0 3 7] *fc, ^(Z)jHag*«fe(0»2(0««tt, ¥^ 

F B l^MlooMt5o JfflE±fflW«# 
tx fldE±«K»*frJB, Buta*rfl®> feitffltrETffl* 

[0 0 3 8] ±E*2 0««^«5«3i^ife^J:ixtf, 

_h^#m*^ t TaawtfHi k <om k * ran *r**i- a 

[0 0 3 9] *feK:JS2 0lMIHc«5»3S*iSfefcJ:ix 

[0 0 4 0] *fc, *<0«5t*ftO*3^»«tt, 

r. ^±*fu*s:ft:ji £ it»ET«*mfl« £ <& #h * 

E*WJf, *3J:t5B(rETa««flcJB*-lfi*DXL, mJfE 
[0 0 4 1 ] ±E»3©««fc«*K»*tfefcJ:h«, 

[0 0 4 2] Se>^JB3(Dffi*^«5»5fi*ft^±tL 



[0043] z<D$t&%m<Dm4<omm*. *m 

^o±ffS3Jt«*Jl, *5±trt&ET»»«#BSr-«iPX 
U ME±fl9HM«B* fcJ;imET»**{t««:*tf 

TmmnftmkvRmzRj&tsit. mm^mm^m 

[0 0 4 4] ±E*4 0JB«lc«5«5t*ffiKiJ:nff, 
k #TOfcfll**»*-e# So 

[0 0 4 5] *e>tC»4(0|Btll*CffS»3fi*ffi^ < tix 
*raJ§£, ±WS*ii:TW«*i^H^ 

[0 0 4 6] SfeKltlBJltt, ±SS#*flc«, *5iUWr 
ET»*«ff»t^tfffi*«fliSr»dcLfca^SlS:ic:J: 

rtifi5iai»JB*^ffiufci3i-sxa-eo 

[0 0 4 7] 

[0 0 4 8] [ft l Q&iitfBtt] Hitt, roiBWoft 
[0 0 4 9] Hi K^-f J; 5 C <d&W<D% l (^Hm 

5*iim^i4 cb^^-r^o *iisffi4tt, *ft<tt> 

/^>^H3*r^b'C»K«ai2*tt?iifc#rtrt-5 0 ± 
7 y 6 LtTSii*! s 

[0 0 5 0] H2it ^i^Sfil:i5^t/v>^ 

[0 0 5 1 ] II 2 (C^-t" J: 5 D R AM-ir/UT tC 
tt, t/uh7^^CTi5ri/-«|:EtSW e ir 
/Vh^^^CTOy- htt!7— KlftWL (WL1, 
WL2) T?*I3, tOK^yDcfi^HBL (B 

li, bl2) ^y^Scl^ftlS 
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tt, ^u-hia^Mi i^e>»*$tt. 

t urate u £»«i2tt* h LtM 

[0 0 5 2) 13 (A) ^y7i6^ffifft^oi 

BI3 (B) fi/^ y 71 6 ^Sttt^Sog'&^D R AM 
■fc/i/r ©««@KS:^^ffilHlKia"CfeSo 
[0 0 5 3] U3 (A) teS1-£5fc, /<»TB6#|ft 

yi/-htttVPLft *^r/MCpOJ:»W#l 

7t*&> y cp s c c v^m^Tn^mwm 5 

i*>bft6* C c ttmf t Lxmm 
[0 0 5 4] M3 (B) y<])TS 

sett, ^u-hmfett^tuKi ik, s^ke^s 

•KSixfcSttffRp, fcJit^^^Ccttf tr« 
71 6 ^P)^5iS#R p ^ U^r 

ccoT«»«flc«5^ex.e)tu5 0 

'<is#m 3 /t»*immmb 5 1 t>*b # 5 * * ^ * 
/i^^s^i urate U ^*^^jg|3Ktt:r 

[0 0 5 5] @4tt, IS l©SW»fcfc«5 

F R AMir/UT 1^— t*-#-H"C*)a Q 
[0 0 5 6] H4(C^1-J:5(-> FRAMir/^7l/-lC 
tt, iryuh^ y^^CT^7 
5 0 h7^^CW- htty-Kj»WL (WL 
1, WL 2 ) r&!9, ^Oy-^tthfy hiUBL (BL 
1-BL4) \c&Wi£tiX^Z> 0 WK^yfj: 
£ttm«2fc«tt$;h/0*S 0 

[0 0 5 7] ^^^tt^t^ffitft^/^Srffl^SF 
RAMOSE, *iiS«4tt, fci;i«!7-KI»WLtt 
fc, *iiSffi4-K 4-2(::a«$*lS 0 «*«;«2tt* 
ir'^*R3£^Ur#a»B«4-l, 4 -2(C*j-ft1->5 0 

*a««4-i^±a*aflcji 7-ncttSB»^w^j» 

1 2^bt||A>7DP *«»ll4-2tf> 
±WzS«*JB 7-2lcttK»/^u^j» K9>f l 2d^&B 



[0 0 5 8] U5 (A) li^y7l6«»Woi 
ID 5 (B) tt^yTJl6^ai«i4Srj$o»'&OFRAM 

•fe/ur ^-©««iaBfcij%i-*iBiaBia"c*>«. 
[0 0 5 9] d] 5 (A) tc^-r«t5(c, /^yrji6^i6 

tt, iesj^^j»K7^^i 2ic sv^icEjyicaBRs 

Il/^DP 1 tt, C p <0±ffi3MHWi 7 

-lfrb, ^rt^Cp, C c r#»(DT&8MIfWI 5 
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[0 0 6 0] *fc, B5 (B) {C^-fJ;?^ /^7i 
6 #»*tt*#o#fi\ t/^7^^CT(Dy^ 
Sett, Bft^/u^ttK^-f^l 2ic, Z^dE^JWK 
«£jh,fc«fit#Rp, M^t^Cc^ltg 

«£*x6 0 ei^DPifi, ±a***Ji7^e>, 
/*y rm 6^e>*^»SiftRpSr^Lr^^^^^c c 

6^tt8ttS:«fo«^tPiai:, 5HWtffi2/**A^ 
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*SUr#®1-6 0 

[0 0 6 1] «±<Oj:5^^+^i/^«iifl5:i(0^-r^ 
V*R3tt, DRAM^ FRAMlC&l^r, iZ/^-Y 

fl&Smfl^ ®Rm##0£U<«ffl$jh,5 o -<E>3fcW 
iefc^r, U^»W*fM\ aM*offWJ 

[0 0 6 2] (Ba,Sr)Ti0 3 rtCBSTO) , BaTi 
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RO) ^<0^«*^itfflb, SROg«t5o ftV^ 
T\ SROHcO^^. IW5 0W«M, tzt 
^tfCMPteS:fflv>TI**i-5o ^?L^5 
OF^liC, SROl^e>^5^hl/-v ? li2«^H 
So ^h^fg2H ^V^^ h^7^4 9&frL 

[0 0 7 9] ft^, m 1 0 lOTcfJ; 5 ic, * h 
S2, ^ < ti;$3iIf«l4 5-3J:{: > BSTO? 

3*r^i-5 0 ft^T*, ^rt^>M31l;, SRO| 

[0 0 8 0] ftic, H 1 1 \z?jki-& 0 tc, T«fBz««*S 
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5±ic (ai 2 o 3 ) mzmffiL. /<vrme>* 

rcott, s<})t®6 tmm&*ftom&iz 

te N ZnmZl^ lnm-5 0nmM^U\ ^ 

5 rm 6 dsryu^ -f-c&5*&^tt, 5 n m&Atf 
[0081] m i 2 tc^i-«t 5 ^yri6± 

[0 0 8 2] B 1 3 K^-f <fc o |C, ii^MWI 

pv-h«B4 :wa^ Ttt*«M 

[0 0 8 3] ^i;, (Eli 4ic^i-j;5l-, 7V-h«8i 

4^?E?^Sixfe»3aJiMlft«lH[4 5-3±^ SUJBJI 

PQ«tHR4 5-4«r»A1-« 0 JMMmi&ltK 

4 5-4tc*fU y y^7:7^-fefcJ;tfR I EjfeSrffli^ 

[0 0 8 4] HI 1 5 5 Id, = * h^L 

5 1, 5 2&M&£fr1t&4amMfflUR4 5-4±fc, 
m^tris (TiN).^y(Ti) *«»Wi»U 
T i N/T i <7)aJiKSr^1-S 0 

rnicj:«9, h?L5 1, joJ:i^5 2rtlc-t*vP 

tt> T i N/T i (^91^^45 3^^ h^7^5 

[00 8 5] d6 (B) IC^-TJ:?^ 

f^7^5 3, 5 4#»Adtbft:IB4j|JM]lftinR4 5 
-4±IC N V (T i N) , (T i ) *\Wk 

*WU T i N/T i oaJURSr^fiJti-So « 

^^gaH^5 5, 5 6t»riit5. 
[0 0 8 6] »lcH«Lftv^J, f*J^gEi§lJ§ 

[0 0 8 7] :<0i:9M2OHMW5DRAM 

iciixtf, :/u-mm4^ T^s^m^s 5 (sr 

O) , /^716 (A1 2 0 3 ) , *5±V±«BSW!t#Ji7 (A 

7K^T^-/v^tAc^-ct> ^yrge (ai 2 o 3 ) 

ft* **'<is*mz (BSTO) «rastt^-^b 



[0 0 8 8] ft*5, »2<0||*»ffi-m. s<VTm6Z> 

[ 0 0 8 9 ] fc £ X.t£ 0 . 15/x m/W- /^(D^iXX^ 

15/im£ft6o r<^<fc 5ftWL£B5 0 1^ * h V 
tt&2, ^v^fi3, *5J:t/T»*«ffJB5Sr, fc 
£xJf0. 02m m, 0. 0. 0 4/iingS 

ld**t*Jiif8M-^tf, BHTLSB5 Ott. IS 
£ftfcftf§[Cft<9, »ICT»»ftfM 5 *>±ffitt, 13:13c 
¥±&<bft3 0 
[0 0 9 0] r^ct 5fcl* h^- S^«ffi2, 

«5 0O»/h«©2fflPK±fc-f|xtf, TWSWWiSO 
iciff ixfc^jfeSrttffli-S^SdSft < ft 5 , itt 
[0 0 9 1 ] t>%5AA ^U7i6«l;[l 

[0093] *2(OSiifcjgffir^ ^i^M^ 

O^ffilHlBtt, H3 (A) I^Lfcfe^fcftS, H3 

Six, *aftftt/i^i#S(|/>UL*5 0 
[0 0 9 4] L^L> a»cODRAM^*5V^TH, 

- hSS4tt, #^coir/u (iftS!W^tt2 5 6 kk'7 
h) IC«FoT*aj!lffl^6>ix"Ci3 0, #*lc**ftx-«^ 

-V^ftoTV>5 0 Aftttft««r#lf5fc, fct*.tf 

0. 15Mm/V-;K^)ttftm ^U-hm^4C0®« 

tt, 1)48, ooo/im 2 i:ft6 0 roo^ N ^yrii 

6 Id, If 5nm(07/^;t^^m, ^co^fl: 
tt, 7 X 1 0 5 f FU&tKZo 

l^h^c^gift ii*3 0 f FSfi-CfcSo - 
^)fc^, e^Utc 7 x 1 0 5 f FU3l<0* J r'<i'9ti*&WL 
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[0095] i2oxnonm ±«*««i 

7lCX^~!^£&/flLT:fc*K 
7^5 3Kf*, T i N/T i ©SMKtrtt/BLT^S. 
^(DJ: 5ftT/i^ ~Vl±t7 i N^Ojta^^-Ctt, 
^y** h>^7^5 3©JS«-CA»**-5 y**R# 

10 0 9 6] ^arJB6tt»«ttfci-srttPT 

5 0 ^(0»^O«ffilHlKtt, HI 3 (B) i^Ltz 
^ Al 2 0 3 _ d (d>;0) fc+tUfA^. ^!)7i6C*«tt 

[0097] %2<D%mm<»mw\*mtt 

So 

[0 0 9 8] (HI 6te, Z<DftW<D%2V>nMMm<D£. 

PK:#5DRAM^ ^i" Wf BH t? S> 5 0 

10 0 9 91 Bl J: 5^, a>**h?L5 1 

[oioo] 

[oioi] [^3(D^«^] ii 7nr<o»wojg 

3 <0^ft?g1B^«5 D R AMt/l^T ^iOTRAM 

[0 10 2] j£TF\ mi 7k:*+«3 0WS»tlte«8 

dram^ *©»a*j*tfct>K:RWi-a. 

[0 10 3] mi 8-IU2 5tt, ^<75«W(0»3^1fi 

m-efc3 0 

[0104] m 1 8 M^i-J; 5 ^> fc t x.«H 7 

H*fcSHKi-«fc»otry hlS^y*^ h (H^fr 
* hu-s?*«fc^i-«fc»G>=i>** h^7^4 9 

[0 10 5] mi 9(d^i"J; 5tC, = h 7" 

7^4 9«ttllfci2|I»Ig4 5-2±(:, $g 3 

■JBW»BW4 5-34:»fiJti-* 0 &^T\ ^3JBJinilfi 
ftl»4 5-3f;iatU !Jy^77^^J:t;RIE^ 



ffl^T, "fe^-r^>^*»dci-5fc«><0BB7L«5 OS: 
3ffMi"8o 

[0106] m 2 0 IC^i* J: 9 BBJLffl 5 0 # 

«;ft£3£®U SROKS:«fi!5i-8 0 fcl^ SROg 
«>5*>, M?L»5 0rt«^<7)ifP»Sr, fcix.tfCMPifc 
«rfflV^rf**i-5 0 wftlci^ 8B?L«B5 Ortfc, SR 

[0107] #CM, m 2 1 <fc 1 IC, * h u-s^t 
tt2^A$hfcJB3MiniftinR4 5-3±K, BST 

^l3^Mt5 0 ftvv?, *t^«3±i:, SR 
O«0*«#*Jmu T«W*#l5fr»«i-8. 
[0108] ID 2 2 {c^i" <t 5 IC, T^#«#li 

J§) SigffiU T«FP«BftJg5i:±l 0 Jat«frS7i:^ 
r/ws-*- (ai 2 o 3 ) ^(0/<yr«6j5s?Bj5e*ix 

8 0 

[oio9] wc, m 2 3 ic^-r j; ? ^ ±nmmvfm 

7, /^7I6, fe<t^Ta««frS5Sry V?77J 
Hfc*5«fctfR I EffiSrffl^T, -ftLT^y^y^U 

5, ^y7§6, iffi^aft^^ZJSWigSr&tfTV 

-h«i4 3»»rit**t8 0 

[oiio] ric, B2 4ic^i-j:9(^ hm^ 
4*s^*ixfc*3JilBIID«»H4 5-3±ic:, SUM 
HH&fMJM 5-4Sr^fiKi-So JB4J|Jfn«tHR 

4 5-4tC*fU yV^77^^J;TOlES^^ 

±«»Sftt§7fc:ffli:5=*i'** h?L5 l, *3j:tf 
flSBSMWf (BL) 4 7\cmCZ>=*>*? h?L5 2Sr-e 

[0111] M2 5(c^i-J: 5tc, h^L 

5 1, 5 2«^^4fir 9 1M4 5-4^:, 
^kf-^v (TiN) , f^y (Ti) U 
T i N/T i co.SBMtS:»riii-8 0 

fe, 3^^h?L51, 5 2rtK^Offl^«rl»*i-8o 

^ T i N/T i (^am^/j:5^y^^ h7 P 7^5 
3, 5 4^^$tl8 0 

[0112] ft Id, mi 7l:^t«t5C, ^y^ny 

7^5 3, 5 4^^$^»4j§gMjte&K4 5-4± 

(c, (TiN) , f^y (Ti) SrKBftJfta 

L, T i N/T i ©tt»R*:»/*i-S d ft^T\ 

Sr> y y^77^-ffi*iJ;t;R I E^ffi^txyf y 

[0 113] rco^, »JCH*U*lf^S, P*9&gM§Ui 
Sr. S6Jc#JiJc»rtU, MCIib^yy^y, fc8v> 
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JjJc1~S 0 

[0 114] Z<D&0tem3<Dmi&&t&\C&Z>DRAM 

\c^xh, m 2 (Dmmrmz&zD r am tmm<D&) 

[0 115] ^co®i^&tcJ:ti«, /^T16 

[0 116] Sfc, to«|*tfett, TBO±5fcWB 

[0 117] fc£;itfS RO*(DT8B»«(*«5±t::, 

j£-fS 0 SftteaiU SROtT/^^«)A^ 

»B«rRJ«*^ Tfls% i~ (A1 2 0 3 ) ^yr|7^ 

TIM-fso 

[0 118] co<t 5 4»S*jfelc:*3^-ct, /<y ri 

[0119] mommt u-cwu ttiasR 

ft®7 N #J:trFlff»«f«B5£y y^7^-<-fe*5J: 

*15, *5J:^±^«^7(0-g^^^^7 P U- 
h««4«\ *fMt5o «1L, SRO 

tT/V^^A^^I^^t, TA^T" (Al 

2 o 3 ) »^yrAB6*r»«u -f^-vnMA*, t 

[0 12 0] d(^J:5*»3g*ffiJcj:ixtf, /^Ti6 
±#£«jfrJ-e£S 0 rti^i^c y^MS4/^ 

[0 12 1] [I4 01M1] H2 BttCGttMI*)* 
4 <D^J6?£<&K:& SDR AMir/WT U-*5 <t D R AM 

m m in g§ <o m m * » -r h -c*> s . 

[0122] i26 iC^-T^ 4 

dram^ tottS*8cttt>K:RHr*. 

I o 1 2 3 ] m 2 7 Ha 3 8 fi, r <omm<Dm 3 
n-c&s 0 

[0 12 4] *1\ B2 7(C^i"i: fc^^tfB7 



"f) , fcfy hi»4 7«r*Jx j en»*i-S. COgL try 
h*4 7^rt5nfc»ltoJBIWI6iaK4 5-l±fc, ft 

[0 12 5] [12 sicarfJ: ft2JMMJfe 
«R4 5-2±l::, T/i^-HJSritfBU ^yrjR6lS: 

K4 5-2, »lHJilBj|ft»R4 5-lfc»U ^^^77 
>f — &iaJ:t^R I EfeSrffil^T, tyVh7>^^CT 

T\ 3^^^ H5L4 8rttc, ny^n7 4 7^49^ 

[0 12 6] 12 9 ic^-fi: 5 tc, = t^y 

7^4 9^«ffiLyS:*2aSPfllftiftlR4 5-2±IC s fg 3 
•«MlfilM84 5-3*»fiKi-5o *^T% ftSMfflfe 
Hi4 5-311:, T/V^^ifaU ^y7i6 2^ 

»riM-s. fcv^e, /<yr*6 2fej:oW3JiJiiiBlft» 

U yv^77^ -jfc*5 ±tfR I E jfeSrffl^T, 

-tr/i^/<? V* Sr»riti-Sfc»©BB?L« 5 0 thrill- 

So 

[0 12 7] H3 Ofc^-fJ: HHFLSI5 5 o*s 

«^^3lifMl4 5-3i:i:, TA^T^S: 

3Sr, R I ESSrffl^txyf y^u ^y7H6 3^ 

man 5 o<DW:8t, 

[0 12 8] ftic, (13 l ic^-r J: 5 ^yrR6 3 
fci^yrji6 2±i:, sRowi*«au 

SROf?rMt5, &^T\ SROIWH, MdFL^S 
5 0rt^SM, fc^aCMPS*fflV>T»*t 
So rtucj;^ Hf]?lirB5 Ortlc:, SROJ£a>e>ft** 

[0129] H 3 2 {c^-T J: * h u—v^ffl 

«2*3j;^y 716 2±K, BSTOf(Digt*, 

So **'<V*K3±K1, SRO«0#«#£*£8lU 
"F»»m*Ji5«r»*-*-6. 

[0130] Si^ 133 (C^f J: 5 C TttSMMWi 

So z\<Dtz, '<»Tm6*mi&-rz>7;\'%'t<Dmmn 

[0131] ftfc, 03 41^-fJ; ^yri7± 

(c, */*y*y ^fetfflivr, t/i^~* assess 

[0132] ftlc, m 3 5 (c^i-J: 5 ±^mt«i 

7, /<y7ie, tezxfTumnftmszv vfyy* 
-mtexvR i Emzm^x. -gttx^fy^u 

[0133] *ic, S3 6tc^-TJ:5^, ^u-httffi 
4^»*SixfcfB3ffl!BWIft«Bl4 5-3±lJ:, 7/u^t 
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6 4£R I EifcSrffl^-t^yf^^U ^^7^64$: 

'^>*flfi6tttt\ fetitf^9^4 9(0±»Sr»v^, 
^DTI6 1, 6 2, 6 3, 6 4, SSil*/* y TJ1 6 

[0 13 4] H3 7M^f <fc 5fc* ^1/- hm<^ 

4 *5,fctf/< y TR6 5 as»ric$jh,fcSS 3 »JBmifiiRfil4 
5-3±(^ l4W1M4 5-4Wt^)o 

t\ ft4Mmt&1UR4 5-4fc»U !)y^77^j£ 
*5«fctfR I ESsfcfflVvC, ±ffl*tt#H7lCiii:S3V 
#^h*L5 1, *3<fctfrtg|«aj»B (BL) 4 7l:iC5 

[0 13 5] &tc, 13 8(^1"J:5^> = h?L 

5 1, 5 2d5^fi!cSixfc»4JiSffiJ(6»«4 5-4±(C, 
Sft^-^^ (TiN).^y(Ti) £JHiW#**U 

t i n/t i o«JiR*»rii1-*. ^jur^s 

rftlc^ , h?L5 1 , ioit>*5 2rtlc^;fx^ 

ti, T i N/T i ft « = Y-fyPS 

3, 5 4«Sn5o 
[0 13 6] 0 2 6tC^-t<t 5fc, 

7^5 3, 5 4*S^$tt^l»4JlJiMjftJBdB4 5-4± 

iC, ^{fc^V (TiN) , (Ti) srjisiwfa 

u t i n/t i <0«»Rfc#dM-*. ftvN-e, mmm 

y y^77^-^J;{;R I EMI v^xyfy 
ftSBIB^SUf 5 5 , 5 6 SrMtSo 
[0 13 7] ^tf)^, WKEI^LftV^ ft£($ga|g/§ 

«\ ^-^ji^tfmu gcm^miki/}) &s^ 

T<£>4#f£, *5J:r«gi2 h7^^ PT©«ftt«e«:*tL 
j$1~S 0 

[0 13 8] r©J:54*4 03(ai«»K:«6DRAM 

tc^tuf, ^■r^^^«3S»*snif«j^yrB[6 l- 

6 4 (ai 2 o 3 ) , *5j:^yrJi6 (ai 2 o 3 ) iz.£vmt> 

6 1-64 (A1 2 0 3 ) ^, *ir/*$/*R3 (BSTO) 

[0 13 9] * + '^>*«ittt<©4>ft< t- 

«JS*«5^yr*6 1-64 (A1 2 0 3 ) fc, TgP^Utt 
/I 5 (SRO) , /^7I6 (A1 2 0 3 ) , *5<tt;±fflW 

*M7 (ad (DE.mmmzt&y'i'- vmm4 tm* 



6 4 «fc 0 H£tlSfc#>T*&So 

[0 14 0] r<D38^£, »l-»4WSI*?gJi 

»ffifcKfc;h,SfcmMlft<, LftiMK 

[o i 4 1 ] frtz.tt%s2~~m4<Dmw&m-e\*, m3 

9 (A) fc«-fj;3fc % x*y?Sl* J r'*i'f$:. 
\s-i?nM 2 £§B?lSiS 5 0 l£»o TM#l£^$ U 
WSffi^i/-H«4i»lRiSt5 "ft* 9 ST £ 
Lfc 0 

[0 14 2] L^L, xfyfm^ir'ti/ftt:, [13 9 
(B) fc«1-J;5fc, 7M/-^ii2«« 
U :^^K7 p i/-Ml4<l:^^« "*M8 
9§T irurfcfiv\ &svMtH]3 9 (c) iztjk-tXo 
ft u *y*>M n iLtfcfti\ ^7-)yl^ fct*. 

if* h 2 SrBHJLffl 5 OlCJBotliajRtC^L 

*4JiJ§IWfe|iR4 5-4S\ *0«ffi36»P>— » % 

[0 14 3] CGD^te, 
^*^v^" 139 (D) (OTti;) 

ic, ^ f i/-v?ii^, ^>y =^^s«4 ortic^$tt 

fcT i§7 1, TiNf72, SROil7 3\Z£ 

} 0 : f&f&tZ> o SRO|7 3l^f/MJ83 (BS 

to) as^fSSft, **-**>**3±tettT«*«f«i 

5 (SRO) , s<VTf§6 (A1 2 0 3 ) , # <fc 0U:8|US« 
#JI7 (Al) frhte%7\s-Ynm4frM$L$tlZ> Q 

[0144] z<D%w\mz>* j rs*i'*mmft 

te, 1 h^y^^-l^rt^IODRAM^FR 
AMiCPlfe-f x i39 (E) t^"f£5ft, EE PRO 
fcffiffi $ ti S * * y 2 V— Y m&<D * * y ir/Hc t 

[0145] 139 (E) *9y9V— 
hffimcot^V-tM^ is}) nyg^ 4 0±tw^^tt 

^uii^tsw^ h 8 4 

[0 14 6] h«ig0^^yir;u^, /c<!r 

h 8 4 i oimo**«r, h82^vy 

= ^S^4 0 ^cor^o^ftJ: 19 1>^:# < Lfcv*»#a**) 
So »iBy- h 8 2-.om^fO^A^^$r^±^^Sfe 
^*>So Lfc^oT, ^^/^>^IBI8 3co|t^icJi, 
y 3 ^KffcBt^, > y 3 >-^{t:§l<fc 19 fc^B^^iS 

5&(Ba,Sr)Ti0 3 (-tCBSTO) , BaTi0 3 , SrTi 
0 3 , Ta 2 0 5 , Pb(Zr,Ti)0 3 (-»PZT) , Pb(Nb,Ti)0 
3 , PbZr0 3 , PbTi0 3 , LiNb0 3 , SrBi 2 Ta 2 0 9 , SrBi 2 (Ta,N 
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b) 2 0 9 , Bi 4 Ti 3 0 13 -e£>£o 

[0147] tmrnmrnft*?, &mmftz**;<^?m 
8 3icffli^i§'g\ %<DmK<o£im. tzttLtfv-? 

[0 14 8] ^- M6«K8 l «r, ±iB/<Ur 

■ 6 i WBtor#flk BPfeAU Cu, Ti, Co, Ta, Nb, R 

[0 14 9] r^>j:5*«**^r-rs^^y^y-h« 

«Hto*ftSrKC - t S c 

[0150] sfc, ^yr§6«ti^t6i^ 

[0151] fc£;i!£2 5 6Mfc* y hcODRAM^)^ 
B4 0 (A) i^t<t5C t;V7K^2 5 6 k 

try h3S*<oaartjc*t«>fenrv^ 0 ep^u- 

[0 1 5 2] 0 4 0 (A) fc^fjRIB-Cii, fcs-^r 

um\ fe^x.«-fe/i^r WA^r^-fe^ (tt^ttiu/# 

So KHMetoofcy^Xtt, ■fe/l'TU"f AftC^l/— 
[0 15 3] rtii^U 9 TJi 6 *r«Mb, j&»o/<!J 

rji6*s«e»tt**-i-a»^ic(4, 04 0 (b) ic^-r 

©Blc, SS^EyiKcft^ttSrtlc/cCSo ERIK:** 

s Q -t/wriz-f ap^coxu- bme<£>m#w 

-Tar .tot, r^-fe^^ixr^*^^ 
[0 15 4] $e>icr^ir^^7«^y -tr/WS»S1- S 



[0155] 51^^^- hti^t/ur Kfi 
^«P^^^Uir/U3ftS»±i-6y>rX, fcS^ttTV-h 
[0 15 6] ^u-htW-ticW^i: 

^u-hftffi**iHiKi it/u- hnmt<om\z. 

Sr«l&i-*E«fcy-f X*SHJJm*ttfc|R, rcD/-f XM 

So 

[0157] 

[0 1 ] Hlttr©»WOJBl©|tlfc«»c«5^ir^ 

[1112] H2tt^©»w^iisi©safc«»c«s^^ 
[B3] as (a) ^<yri*%»^oi^oD 

RAMt;I/7 C0|?«[eIKI1, 0 3 (B) fo/<])TM 

Ho 

[04] H4ttroj8«o»io*at}RlB^«a^-r^ 
i/^ffiiSfr^rfflV^fc F R AMir/^T £^-0. 

[05] 15 (A) ^!)7i^»tt^oi^^F 
RAMt;V7l/- ^{ffilBlKB, 0 5 (B) f^!i7l 
^#lt^So^FRAMt/U7 U— <D*fm\°}& 

me] me (a) 2 

DRAMir^T O^IEl, ID 6 (B) Jirco^P^cO 
* 2 ^Wt:i^)D R AM£^1~ »fffiEl 0 
[0 7] a7HrO«WO»2 60|llfi^ffi{C«*DRA 

[08] H8ttr©»M«)*2©*lt»»c:«5DRA 

[09] 6a9ttr©»W<0jR2Oj»3BlilC«5DRA 
M<o-«iBfXSSr^1-|BrffiH. 

[010] BB10ttr<O»W©»2©SllK«»CffiSDR 
AM(D-M^XS$r^-r^®0 o 

[011] Hlltt^©»W©JK2©*lfc»«lt«aDR 
AMCO-^igX^^r,T:"r»ffi0 o 

[012] Hl2«:r^3SMco»2W||lftJgffi^«-5DR 
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[IDl 3] Hl3ttdO*WO»2«)Smi»tBfc«SDR 
AMco~Saigxm^^i-»r®[g)o 

[11 5] Hl5ttr<o»^»2oH16?glBlc:«SDR 

fl* 6 D R A M Sr^+Bf 
[(117] Hl7tt^O»W©JB30*llt»»C«5DR 

[IDl 8] Hl8f±i©«W©JB3 05eHJ»»C«6DR 

AM^HHifixes^-t-srEi. 

[HI 9] !Dl9^rco^P^cD^3co^^ffl(c:^5DR 
AM©HHa&XgSr^1-*rffil 0 

[020] m2oi$-<Dmw(Dm3ommm^%kz>DR 

[H2 1 ] 021ttro*W<O»3<Z)^«S^JBlC«6DR 

[122] B22ttrc0|SW<Z)»3O||«|Jg(B^«5DR 
AM<0HHagXg*r^**-»rffil o 

[12 3] H23f4^0*«0*3©jtlS»JWC«6DR 
AMO-jRagxmSr^-t-BfffiHo 

[12 4] 024ttr<D»MO«3O||lKJKJBH«5DR 
AM<O-K£Xg£^-f0«l o 

[12 5] H25(lCO«noJR30%Mk»tt^ffi5DR 
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